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DETAILED ACTION 

1 . Claims 1 and 4 are amended in response to the last office action: Claims 1-16 
are presented for examination. 

Response to Arguments 

2. Applicant's arguments filed 10/9/2006 have been fully considered but they are 
not persuasive. In the Remarks, Applicant argues in substance that a) Felton does not 
teach "a signal routing board having electronics common to circuit boards connected 
thereto" because figs. 7 and 8 of Felton shows a midplane 208 having a pair of power 
supply connectors 516, 516' which are not electronics. For this point, Felton teaches a 
signal routing board [midplane 208] having electronics [power supplies in fig. 8 
connected to the connectors 516, 516'] common to circuit boards connected thereto and 
the power supplies are removable from a housing without removal of the midplane. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is 'not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1,3-9 and 13-16 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Bicknell et al. [US 2003/0193776 A1] in view of Felton et al. [US 
2004/0193791 A1]. 

As for claim 1 , Bicknell et al teach an apparatus comprising: 
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input/output (I/O) controller circuit boards [controller 108.1 and 108.2 in figs 1 and 

7]; 

a storage array circuit board [e.g., intermediate electronic component 1 10 in fig. 6 
or midplane card 1 12 in fig. 7] having storage device connectors to couple storage 
devices [disk drive 106.1-106.4] to the storage array circuit board; and 

a signal routing circuit board [e.g., midplane card 1 12 in fig. 7 or intermediate 
electronic component 1 10 in fig. 6] having one or more connectors to couple the storage 
array circuit board to the signal routing circuit board, connectors to couple I/O controller 
circuit boards to the signal routing circuit board, and one or more multiplexers [MUX 
208] to route data signals in a selective manner along one or more first data signal 
paths [e.g., ref. No. 206 from controller 108.1] between a first I/O controller circuit board 
and the storage array circuit board and along one or more second data signal paths 
[e.g., ref. No. 206 from controller 108.1] between a second I/O controller circuit board 
and the storage array circuit board, wherein the second data signal path(s) share a 
portion [e.g., path between MUX 208 and disk drive 106 in fig. 7] of one or more data 
signal paths of the first data signal path(s), wherein the signal routing board removably 
connects [e.g., front interface 192, rear interface 234 in figs. 5, 6] to both the I/O control 
circuit boards and the storage array circuit board while the storage array circuit board 
remains connected to a housing of the apparatus. Though Bicknell et al further disclose 
the signal routing circuit board [either one or midplane 1 12 or intermediate electronic 
component 1 10 as shown in figs. 6 and 7] providing a power [e.g., paragraphs 0029- 
0031] traveled from the power supply [paragraph 0016] to the storage devices and I/O 
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controller circuit boards, Bicknell et al do not disclose the signal routing circuit board 
having one or more voltage regulators. Felton et al teach one or more voltage regulators 
[on a board away from a board of direct connection to the power supply in figs. 4 and 7] 
receiving power traveled from a power supply [fig. 2] regulates and supplies the power 
to at least one I/O controller circuit board and storage devices. Therefore, it would have 
been obvious to one of ordinary skill in the art at the time the invention was made to 
include one or more voltage regulators in order to increase reliability by supplying a 
stable/regulated power to I/O controller circuit boards and the storage devices of 
Bicknell et al. 

5. As for claims 3 and 13, Bicknell et al and Felton et al teach one or more power 
supplies for insertion in the housing and removable coupling to the storage array circuit 
board or the signal routing circuit board defining one or more paths to supply power 
from the storage array circuit board to one or more I/O controller boards [implicit: 
paragraph 0017 and fig. 1 of Bicknell et al]. 

6. As for claims 4 and 14, Bicknell et al teach the signal routing circuit board [either 
one or midplane 1 12 or intermediate electronic component 1 10 as shown in figs. 6 and 
7] and Felton et al teach one or more voltage regulators [on a board away from a board 
of direct connection to the power supply in figs. 4 and 7] to supply power at one or more 
levels to at least one I/O controller circuit board. 

7. As for claim 5, Bicknell et al teach the signal routing circuit board defines one or 
more shared control signal paths to route power control and/or status signals between 



Application/Control Number: 10/624,625 Page 5 

Art Unit: 2182 

the storage array circuit board and one or more I/O controller circuit boards [figs. 6-8; 
paragraph 0031]. 

8. As for claims 6 and 1 6, Felton et al teach the signal routing circuit board defines 
one or more signal paths to route signals between I/O controller circuit boards [e.g., 
signal line 244 in fig.2]. 

9. As for claim 7, Bicknell et al teach a storage system comprising: 
a housing [e.g., fig. 1]; 

a storage array circuit board [e.g., intermediate electronic component 1 10 in fig. 6 
or midplane card 1 12 in fig. 7] for mounting in the housing, the storage array circuit 
board having a plurality of storage device connectors for removably coupling a plurality 
of storage devices to the storage array circuit board; 

at least one input/output (I/O) controller circuit board [controller 108.1 and 108.2 
in figs 1 and 7] for insertion in the housing, each I/O controller circuit board for 
communicating with storage devices; and 

a signal routing circuit board [e.g., midplane card 1 12 in fig. 7 or intermediate 
electronic component 1 10 in figs. 5 and 6] for removable connection to the storage array 
circuit board and with each I/O controller circuit board. 

Though Bicknell et al disclose electronics [e.g., fans, power supplies, and other 
components in paragraph 0017] common to circuit boards, Bicknell et al do not 
expressly disclose the signal routing circuit board having the electronics connected 
thereto and removable from the housing without removal of the storage array circuit 
board. Felton et al teach a signal routing circuit board [e.g., midplane 208 in fig. 7] 
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having electronics [e.g., power supply 1 12 in fig. 8] common to circuit boards connected 
thereto, the signal routing circuit board for removable connection to a storage array 
circuit board [e.g., adapter board 21 6 in fig. 5] and with each I/O controller circuit board 
[link control card 108 in fig. 2], wherein the electronics are removable from a housing 
without [paragraph 0024] removal of the storage array circuit board. At the time of the 
invention, one of ordinary skill in the art would have been motivated to modify the cited 
combination of references in order to increase conveniency by providing connectors to 
the signal routing circuit board for the electronics common to circuit boards. 

10. As for claim 8, Bicknell et al teach the signal routing circuit board has one or 
more multiplexers [MUX 208] to route data signals in a selective manner along one or 
more first data signal paths [e.g., ref. No. 206 from controller 108.1] between a first I/O 
controller circuit board and the storage array circuit board and along one or more 
second data signal paths [e.g., ref. No. 206 from controller 108.1] between a second I/O 
controller circuit board and the storage array circuit board, and wherein the second data 
signal path(s) share a portion [e.g., path between MUX 208 and disk drive 106 in fig. 7] 
of one or more data signal paths of the first data signal path(s). 

11. As for claim 9, Felton et al teach the signal routing circuit board is positioned in a 
generally orthogonal orientation relative to the storage array circuit board when 
connected to the storage array circuit board [figs. 3A and 7]. 

12. As for claim 15, Bicknell et al teach the signal routing circuit board defines one or 
more shared control signal paths to route power control and/or status signals between 
the storage array circuit board and at least one I/O controller circuit board [figs. 6 and 8]. 
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13. Claims 2, 11, and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Bicknell et al and Felton et al as applied to claims 1 and 7 above, and further in 
view of Manweiler et al. [US 6,208,522 B1]. 

As for claims 2 and 12, though Bicknell et al and Felton et al teach a system 
circuit board [e.g., host processor 106 of Felton et al in fig. 1] controlling I/O controller 
circuit boards through cables, Bicknell et al and Felton et al do not expressly disclose 
the system circuit board for removable connection to a signal routing circuit board. 
Manweiler et al teach a system circuit board [removable processor module 16] for 
removable connection to a signal routing circuit board [midplane 76 in figs. 9-12]. At the 
time of the invention, it would have been obvious to one of ordinary skill in the art to 
modify the cited references in order to increase simplicity for routing signals through the 
signal routing circuit board to the I/O controller circuit boards instead of plurality of 
cables. 

As for claim 1 1 , Manweiler et al teach a housing defines an opening [col. 4, lines 
17-22] in a side for insertion of the signal routing circuit board in the housing and an 
opening in an end for insertion of at least one I/O controller circuit board [I/O module 36 
in figs. 2 and 8]. 

14. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Bicknell 
et al and Felton et al as applied to claim 7 above, and further in view of Barringer et al. 
[US 2004/0062002 A1]. 

As for claim 10, Bicknell et al and Felton et al do not disclose at least one I/O 
controller circuit board is positioned in a generally planar orientation relative to the 
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signal routing circuit board when connected to the signal routing circuit board. Barringer 
et al teach at least one I/O controller circuit board [planar boards 14A, 14B arranged in 
side-by-side in figs. 1 and 6] is positioned in a generally planar orientation relative to a 
signal routing circuit board [midplane 28 in figs. 1 and 6] when connected to the signal 
routing circuit board. At the time of the invention, one of ordinary skill in the art would 
have been motivated to modify the cited combination of references in order to increase 
flexibility in packaging of a housing. 

Conclusion 

15. THIS ACTION IS MADE FINAL Applicant is reminded of the extension of time 

policy as set forth in 37 CFR 1 . 1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 

MONTHS from the mailing date of this action. In the event a first reply is filed within 

TWO MONTHS of the mailing date of this final action and the advisory action is not 

mailed until after the end of the THREE-MONTH shortened statutory period, then the 

shortened statutory period will expire on the date the advisory action is mailed, and any 

extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 

the advisory action. In no event, however, will the statutory period for reply expire later 

than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to llwoo Park whose telephone number is (571) 272-4155. 
The examiner can normally be reached on Monday through Friday from 9:00 AM to 5:30 
PM. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kim Huynh can be reached on (571 ) 272-4147. The fax phone number for 
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the organization where this application or proceeding is assigned is (571) 273-8300. 
Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 
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